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Generally, due to the loss of bone volume, it is a challenge to place the implant in a proper threedimensional position, without which, long term implant stability and esthetic outcomes are compromised. Hence, to achieve a successful functional and esthetic implant supported restoration, atrophic ridges often require hard and/or soft tissue grafting prior to implant placement.
Autogenous block graft is considered the "gold standard" in ridge augmentation procedures because of its osteogenic, osteoinductive and osteoconductive properties. Two common intraoral donor sites are the mandibular ramus and symphysis. Intraoral autogenous grafts have several benefits, such as, less bone resorption after healing when compared to extraoral sites e.g. tibia, iliac crest, 4 and graft harvesting can be performed under local anesthesia. 5 Their limitations, on the other hand, are donor site morbidity and limited availability. Techniques such as distraction osteogenesis, guided bone regeneration (GBR) using particulate bone, allogenic or autogenous block grafts have also been proposed for both horizontal and vertical bone augmentation. Although horizontal bone augmentation is reasonably predictable, vertical bone augmentation using onlay block grafts remains unpredictable. 9 This is because of the inherent complexity to gain revascularization of the entire graft and the lack of primary wound closure due to insufficient soft tissue. Henceforth, the purpose of this case report is to describe the use of autogenous block grafts, GBR and PRP in vertical and horizontal bone augmentation of an atrophic maxillary anterior residual ridge.
CLINICAL PRESENTATION
A 47-year-old Caucasian female presented to the Center of Implantology, Oral and Maxillofacial Surgery in Badajoz, Spain in November 2009 requesting for fixed prosthetic rehabilitation of her missing left maxillary lateral incisor. The patient reported that the tooth was extracted 1 year ago due to pain, mobility and bone loss and socket preservation was performed after the extraction. However, the patient had a post-operative infection that resulted in the removal of the socket graft. It was speculated that the cause of graft failure was the persistence of infection in the extraction socket. The patient is a healthy non-smoker with good hygiene. The clinical examination showed that the residual had sufficient vertical bone height but inadequate horizontal bone width (Figure 1 ). But the cone beam computed tomography scan Φ revealed the absence of a buccal plate and only a thin cortical palatal plate was present ( Figure 2 ). In addition, the vertical bone defect as measured from the cemento-enamel junction (CEJ) of adjacent teeth to the most apical point was 14.5mm. As such, the use of an autogenous ramus graft for horizontal and vertical bone augmentation was proposed and accepted by the patient prior to implant placement.
CASE MANAGEMENT
Under local anesthesia with intravenous sedation, an incision was performed in the posterior mandible following the external oblique line in the right mandible. A full-thickness flap was reflected exposing the lateral aspect of the ramus. Two rectangular-shape grafts of 15 x 7.9 mm were harvested. At the recipient site, a midcrestal incision was performed in the left maxillary lateral incisor area with intrasulcular and vertical releasing incisions on the adjacent teeth. A fullthickness flap was reflected to expose the defect (Figure 3a ,b). Both ramus block grafts were adapted to the recipient sites (buccal and palatal bone) and anchored to the alveolar bone by two 1.5mm diameter titanium fixation screws Ψ ( Figure 4 ). After achieving stability of both grafts, sharp edges of grafts were smoothened using a fissure bur. Deproteinized particulated bone grafts were packed around both buccal and palatal ramus grafts to fill any voids ( Figure 5 ). A collagen absorbable membrane was then placed over both buccal and palatal grafts to promote osseous regeneration ( Figure 6 ). Platelet-rich plasma was harvested and placed over the membrane to promote soft tissue healing ( Figure 7 ). Periosteal flap release was performed to achieve tension-free primary wound closure. The donor and recipient sites were subsequently closed with both resorbable and non-resorbable sutures β . At the 2-week post-operative review, the recipient site had a wound healing index score of 2, which indicated slight gingival edema, erythema and patient discomfort. Healing of the recipient site slowly improved over time without any complications. Radiographic bone formation was observed at the 8-month post-operative review ( Figure 9 ). Implant placement was thus performed under local anesthesia. Upon flap reflection, bone formation was observed at the surgical site. One 3.75 x 11.5mm implant ζ was placed with good implant stability ξ (ISQ 74) (Figure 10a,b) . Three months later, a healing abutment was placed with ISQ 82 (Figure 11a,b) . A final ceramic-metal screw-retained crown was installed 6 months after implant placement (Figure 12a,b) .
CLINICAL OUTCOME
One year after, no peri-implant inflammation and/or bone loss or implant mobility were reported. In addition, patient was very pleased with the esthetic outcome (Figure 12c) 
DISCUSSION
To achieve a satisfactory esthetic outcome with dental implants in a deficient anterior maxilla, augmentation is often required. Autogenous bone is the "gold standard" for bone augmentation because of its osteogenic ability. As intraoral grafts have a lesser resorption, higher revascularization and better graft incorporation compared to extraoral grafts, 4 they are thus the best material available to reconstruct isolated horizontal and vertical defects. Symphyseal and ramus block grafts are the most common intraoral donor sites. While symphyseal block grafts provide a thicker graft, ramus grafts have been shown to have a lower incidence of postoperative sensory disturbances. 5 In addition, ramus grafts have a higher acceptance rate than symphyseal grafts. 5 Furthermore, bone substitute around the block graft used in treating this patient will provide the space maintenance for bone to ingrowth 11 . Barrier membranes were generally used to exclude unwanted cells (fibroblasts) from populating the surgical site thus promoting bone regeneration. Non-resorbable barrier membranes provide the grafted area with more isolation, rigidity and protection from mechanical forces. However, non-resorbable membranes have shown higher membrane exposure rate associated with higher incidence of infection, incomplete healing and connective tissue formation below the membrane due to the micromovement of the barrier. 12 On the contrary, collagen absorbable membranes have some biologic advantages such as the higher stimulation of DNA synthesis over non-resorbables membranes. 13 It seems that barrier membranes are not required when block grafts are used in ridge augmentation because of the space maintaining property of the graft.
14 However, a collagen membrane was used in this case to contain and protect the particulated graft particles placed around the block graft and also the membrane could potentially retard graft resorption.
Platelet-rich plasma (PRP) is an autologous platelet concentrate suspended in plasma. These platelets contain growth factors such as epidermal growth factor (EGF), vascular endothelial growth factor (VEGF), transforming growth factor-β1 (TGF-β1), and platelet derived growth factor-BB (PDGF-BB), which initiate and modulate both soft and hard tissues wound healing. 15 Even though PRP was often used to manage chronic non-healing wounds, it is also employed in oral and maxillofacial surgery to enhance wound healing and bone growth. 16 A recent publication attempting to review the literature concerning PRP and its use for hard and soft tissue healing, concluded that despite the great variability in study designs, autologous platelets constitute a safe, reproducible, and effective mean of reproducing the process of wound healing. 16 The rationale of adding PRP on top of the membrane was to promote wound healing as platelets aggregate and release cytokines, growth factors and hemostatic factors during the first phase of wound healing. 16 In summary, an autogenous block graft, xenogenic particulated graft, absorbable collagen plus PRP were successfully incorporated in augmenting a significant deficient horizontal and vertical ridge in the maxillary anterior region
SUMMARY

Why is this case new information?
• Ramus block grafts were placed on both buccal and palatal sides in the maxillary anterior region to augment a horizontally and vertically deficient ridge.
• Vertical augmentation could be achieved with a ramus block graft.
What are the keys to successful management of these cases?
• Proper treatment plan
• Carefully executed surgical plan, which follows the "PASS" principle, the key to achieving predictable bone regeneration. 17 The PASS principle is described as: "primary wound closure to ensure undisturbed and uninterrupted wound healing, angiogenesis to provide necessary blood supply and undifferentiated mesenchymal cells, space maintenance/creation to facilitate adequate space for bone ingrowth, and stability of wound and implant to induce blood clot formation and uneventful healing events."
• Understand the biological properties of each material used in the surgery.
• Ensure that there is no mobility of the block graft and no dead-space between the graft and the recipient bed 
